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(57) Abstract: A cyclic ether copolymer which is excellent 
in solvent solubility and can easily form thin films, that is, a 
cyclic ether copolymer which is prepared from a compound 
having a 1,3-dioxole ring structure as represented by the gen- 
eral formula (I) and an ethylenically unsaturated monomer 
and which is characterized by having a glass transition 
temperature of 100 to 135°C and an intrinsic viscosity of 
0.01 to 0.5dl/g in perfluoro-2-butyltetrahydrofuran at 35°C: 
wherein R l and R 2 are each independently F, H, CI, or Ci. s 
perfluoroalkyl; X 1 and X 2 are each independently F, H, CI, 
or -OR 3 ; and R 3 is Q_ 5 perfluoroalkyl, with the proviso that 
at least one of R 1 and R 2 is F or C r . 5 perfluoroalkyl. 
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r -f ^— =Sr# 5 I- t> Wffl ft****"? *> 5 o 

25 ^x2?i/m**t:ts'^?i/i\&mMmkjmft. 7 S 'i^i^t^». 
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mxttj-lz UV\ 

7^7;^offg^lSrf L, Ztt % 7 y 3*6*0* Wm= ^JW^ -R f \ 
-CORf 3 , -OR f 3 X(4CN^f 6 {i.U Rf 3 lt ^-7;^nT;^ 
5 sum, s^tn&V 7;vt n 1 $ *^to btts 0£A_t<^ 

7*n*ff77;l'ta^y, 1, 4-^o*fh77/^P^>'^>'N 2 
-7"D*fb77/>tn^y/bP7;Vt!) h\ ^PB^7^tB^y, 
^n^^v^^/v^-n^^if i/ s 3— F^O^^/l^n^^if ^ N f*7/^a 
^yy7s7y> /^7;vtn7th7i;y, -yjv^rn yfy^—jv^ ?u 

^na^/vtnxfi/y, ^t7^tn :7*n t:° /<—-7 jvfrxi (T/W 

C!>2 3B«±©*m^y W^WbttSo -CF 2 CF (CF 3 ) 

20 o-^>- (CF 2 ) nl0 O- (nl0iil~3Olt) ©#3tm(fc«r^i-5^- 

IB— (I) ^*5tt^R 1 Xf*R 2 ©^^< £ fcfiHxj&^FStlX 
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20 -fe y ?j»t«££*w^ y b y *a • t^=*^ • * v hZk&ytifctz. 

4 5 0 nmttifiK^LTV^o 55* tT-^ 5 3 0 nmftiSKlfc 0 7 0 0 

T-ty ^iNT*®^^ttfc-r y b y • — • hzk&yt&tfe, 

25 S^i(«t5t)Oi:LTY 3 A 1 5 0 12 :Ce^S/MJ!)A (Y) <Dtf; 
fcOtLu, Sc. La, Gd, S mJ0>b311R£ *L54>& < £ % 1 mkW&rr* 
rir^#5t^fc5o T/^~*^ (Al) O^OCGa, I n N 

B, T ia>£>513R£*"L5*!>fc< i:t)lttl^t5^t^5t)©tfe5o m 
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&fe^383fefcaglfei-Sfc*OS^#S:#^^ ,k 5o Lu, Lc. Sc 

Ji»*i«****ttt^ Y N Gd, Ce, Sm N La. A 1 a ©H^i t 

IkX'ftftfcm&VXmW&nZo XI*. Y N Gd, Ce. Sm, L a (D^r±^5ti 

10 fgfe. 3 5 0—1 4 5 0°C^iy.S^ffl"e2~5B#^^bT^^p?T#> 

?A (Er) ^^"^ ^y^A (Tm) r/^i^v 5 ^ (Pr) ^tf"^ 

15 (Ho) >f*-^ ^^^^ (Nd) 

) -f^-V. -fey*A (Ce) -f^. fv!)!)A (Sm) 

a (Eu) ^tyi^i5^^I^^<t%i«»f^= -^5 = 

i: UT«, Jfcfb&x 3 ^-fbW^^o^^flS* ; ffiBfe*ft> i6*fc*Bfclfc* 

AMHIL WML «EiWftx !J s^***©**^ 3T»**9^-^«tt 
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a n gmw&yttWJ*. ms&v-mrw^ mm??-**!??*. 
5 ik^a-i???^ mm**WJ*. T&m&wt**w j*. ^mm^^^^> ft» 

t't^A, ^-Blf^^ 3^-nt 0 ->A, {|H^Pt''>^ 

cx— nfc 0 ?^ JftlRSftn.— uH°f7M^ S^ife^— nfc°»>A N jj(«a-ritf!?^ JJ 

Tte#^P£^£*V?\ iiH (v^-O-^-f/^^K) ^t^A (I I 

15 I ) N h U ^ Kyy>f/V'MJ7;Wto7 , febtb) ^/vtf^A (III), t> 

y* (^t7;^ortbtf) x/nf>>A (iii), hv* ^j^i/yj 

^/u\?$J* (III). hV* (^y^/vM)7/i/to7thth 
) 31/1^ If? J* (ill) > by* (^^ih^/v^-nTir b) (I 
II), hV* (^^-f/^^-K) *^!7A (I I I) x 

20 ^;uM)7;vtn7tbtb) (III), MJ * 

T±Y-Th) ^OrWJ* (III) %&mfh^ &1t* ^blifb7^ ( 
^W^tnrthth) ^.^-^^A (III) ©«t5^rh7^^"C'& 
oTtiv\ #±«A«^f*^Sr*&tp«fri:U-cr±«lHit>. N d [C 8 F 17 SO 
2 NS0 2 C,F u ] 3 > Nd [C 4 F 9 S0 2 NS0 2 C 4 F 9 ] 3 . Nd [C 6 F 5 S 

25 0 2 NS0 2 C 6 F5] 3 . Nd [C 4 F 9 S O 2 N S O 2 C 6 F 5 ] 3 , Nd [C 4 F 9 
S0 2 NS0 2 C 8 F 17 ] 3 s Nd [C 6 Fi 3 S0 2 NS0 2 C 6 F 13 ] 3N Nd [C 
2 F s S0 2 NS0 2 C 2 F 5 ] 3N Nd [CF 3 S0 2 NS0 2 CF 3 ] 3 , Nd [C 4 
F 9 S0 2 NCOC 3 F 7 ] 3 . Nd [C 4 F 9 S0 2 NCOCF 3 ] 3 , Nd [0 3 S 

c 8 f 17 ] 3 , Nd [o 3 scf,] 3 m&mft>frz> 0 
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»^9^©*7r^^^»*<e«***^*>* 130 0-1550 nmgtOt 
*±JRfcJR>fa->'r±s TB-HKA (V) ^SfrS#y 

{Re [EEYRf 4 Rf 5 ] 3 } mi (V) 

Reft, *±SMfcJR*r*U Rf 4 &VR f 5 te, R-Xtt*fe 5 , 

ffi3bsp<Z>3fr*4f % »3te©«^b. 0*U^Rf\ Rf 5 itm -OC 6 
F 5> -C m F 2m+1 (m=l~8) aS3|fclfb*tS. 

o. ooi~2 5ii% (ft±m&m**^&^MVXteJ*^k^r<D>gi: 
^Rtf/xttfl&^i&ft&R©^*** o . ooi «*%*«re*>3 £ . s to 
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m*3HSo«^b, J: 0 U^TRRtt* 0. Olfil MfcS^U^ 
TPRte. 0. lfi% N bV^PRttU 0. 5«*%. J: «9 * bV^RR 

li. 2 0111 bV\fcRRfi. l 511%, Wfcfr* bv\hRRr±* 10 

a«*©t«*iii**bft*ftB**fci-*7T^^*«^©3M«#fc 
«ot\ ±:la=r^7Ky^-m^ : s^^li'i i ^^^^b-c^v^^m^ 

RRtt* < > *±*MfelW ^Rtf/* b < t±**«c* WSr^tf-hKftS^*^ 
#:^ = T^^y^-^^b<^m^-*S^ Xtt. 3 7»!)^ 

3T»^y^-3lW*S:P»i-***i:b-rr±AfrWlJ:ttx (i) 
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£ i: £> ft 6 & a T K: JS V n 5 r. £ K «fc «3 , «E 

20 3c bV\ 

25 hpy^fc ft2ffiM0S& (SHG) £fc s 3 

»t»»SHG, JMlW«ft*£= (THG) > 3fcM*fcJ:5 

2**«^*^»*r±s ifcft^m (shg) m*3te^»iaH«^ 3^ 
<Dmm%^i&m*. cthg) i**^***--****. ^ 
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m%.\-£, 2-* =f-)V- 4-^fo7!)^y (MNA] N 1- (4- 
-fn7i-/l') -3, 5-v?^f/^7/"^ ( (DMNP) , 2- (2, 2 
5 -^v-t*/ tf-yi/) T -y— ,^ (DIVA) N 4' fa^v?!}^- 3- 

Tir hT^/-4-^ h^rv'T=.y ^ (MNBA) N 4- CN- (2-fc Fn^ 

i/^,v) -n-xw^;] -4' -^far^yfy (dr-i) ^ 4 

-^fp7^!)^ 2-=hnT^y^s 3-=fn7x!Jy, 2-7^^-4 

10 -n-^7/^W=!J^ N, N-^f^-4-^FnT=!)^ 2-T 
5/-5-xfak°!) v>>\ 2- (N- a Or? ?vuO 75/-5-^fot° 
yi?y, 4- [l- fc'nyv^/v] -^bn^^if^, 2- 

Cl _ /V) ^ny^/k] -3-^hot°y 2- [N- ( 

a -^^vwo-s?/i<0 r^y] -5-xbat'y^ y^vv-N- (2, 4- 

15 ^=fp7x=/U) 7 7=^^ 1- (4-x1>d7j=^) -3, 5-7^ 
^;Vt°P-/K 2, 4-v J =fP7x!)y, 2-7^tc=bn^^ 4- 
7/ktP=fP7=yy N 2-^nn-4-=fB7^!Jys 2-^n^E--4- 
^]>p7^ijy, 4--fp-2- (N-T-fe-^-^) T^y— N, N — v 5 ^^^ 
7=11^ 3-^ ^-4- = ha bfJJ v^N-^lM h\ 4-xhD7 = y 

20 — /K 4-xbPb;Vxy, 4-VT/T^P^> 4-^77-N, N-v 5 ;*^ 
;U7^ijy N 4-^T/T^y— /K 4-V7n;Vxy N 4-7^7tb7 
^/V, 4-N, N-^ W^t^^^N-tW 4-N, N- 
^ff-tVT K S - hn^fvy, 4-N, N-^f^7 5/^tA7 

/Vxfc h\ 4-^fmyW^7tK, 1- (4-N, N-^f^7 5 

25 /^-/W) -4-=fo7*^-l, 3-v ? ^^> 1- (4-i/7/7xx/W) 
-4- (4-N, N-v'^f/^^y^xx/l/) -^^-1, 3-v^^> 4- 

= hp-h7y7-^f;^y, 4-^pp-b7^-7>f;^ b^^^. 
-4-rif;*^vv<>\ 4-7^y ^y^-^fM^ 4-n, n-v>^ 

f;v7^-h7^-^f/^ 4 -7 5; y 4' -^bPb7^-^f/V 



WO 2004/092235 PCT/JP2004/004613 

29 

4-N, N-v J ^^T^y-4 / -^fn-h7^^f/^> 3- 

' j^n-fyy^-^f/l'^ 4 u u — 4' -^bP-h7^^^f 

/W<>\ 4-^h=¥v'-4' -5/7y-h?^-^f/l^^ 4-N, N-v 5 
5 ^f/U75;-4' -^P-b7^-^fM^ 4-N, N-^^vW 

^/- 4 ' -rif^^/v^^N-^-=ar^ K> 2- (4-^7y^fvy-^ 
^-c/^d^^-jj— 2> 5-^~ys^) 4- C ( (1-^ 

= Fvlx ._ 4 _ ( 1H ) -t-y^fy) ^y^^) 2, 
10 3 _^^_2- C2- (4-^"^y-2, 5-V^a^^1h^ 

-y^=^) rc^p^>-3 -2, 3-^tKn^f7y-/K 2- [6- (4 
-^;^=¥V7x^7^y) i^n^-^-2, 4-^=1)7^] -3-^ 
9W-2, Kn^yyf 7^/K *;^^!?^7 N sym-v* 

rh7^/H?^ N, N' -v 5 (4-^^/V^/^^V^) 
15 -7 ^^/V-t^ls^VT ^ ^ T b7^W h7f77^<I/y • ^7/^b 

(m#^®J$i#0 s N-^Wni/7 = ^ N 
-t^^fv'^^nv'7^yf©fift^)5 5 W&tl, Ji^tf tc^m^^ 

±&f$m&%^ttn\±. 37^y?-iooii^fco. i~so 
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■rs^i: b-ctiAflsWfctt^ (i) 3T»y^-«t5*;^t# 

mvtz.wm\z&M^ft^tfn*m\\^xm&^t^ tern*!**-*****, xr±. 
(3)3 r»riw« y ^ - *i«ttiirt-«*»»« s *w r fe^ 

r*Lbo*tsfeo5t»JiiB (2) 3T»*#y^-ic*a»*w»* 

— ^ (I) l^(t5R 1 X(iR 2 ^< fcfcfaHd^F^lX te^fSiifcl- 
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/^m&fctDmm&ft o xg (i) s jiiB^^— x/^m^ft:<b, xies 

(2) , S^-h^JilB^-^^^^fflmmm^^fflv^TlfP^^^ K 
£^i-5Xm (3) , JifBTSP^^^ K±^=>T?rMt§It (4) s Rt*. 
JtlEXm (4) ^J; «9#btvfc±IBTlfP^7^ KX^lB^T&^J&bfc^^ 

xibx® (i) ^*3v>t, m^-'r^M^^mm^n^^mt tti*. 

So 

^^-^-p-^ tt(i, #J;Ui, n-7°n fcVW"?— ^^^v 5 * — K 

^-^-^^^-^y^^ K i, i, 3, 3-7>7^/^^-^^ 
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/*W K 1, 1, 3, 3— T *^AsZf^/l"<— $-*c^-2-^<7'A — 

K 2, 5 (2-cc^/Wv^-9-/>f/W?— *^P- 

5 ^dri^^^ t — ^^S/VW-*— t^'/'- 2— ^^vi^ar-tfV K t — ~fj- 

|^ t -/sdrV/W^t^r^'f tVk^y t — "? J- As/**- $T 

^W^^T^yK, t — zf^jvs*— ^r^r-y— 3, 5, 5 — MJ .?* ^/w^f- 
f/^^h, t-^f;WN°-t^7!>Wb^ 2, 5-^^-2, 5-fcf 

io * (m- b/^^/w-?— — ^ t-^f/^-^wy/p^ 

^ y #^_^\^ t — ^vw?— ^dfV— 2 -xf^^rV/V*/ 
K t _^ ^^;W^t^^V/^- K 2, 5-^^-2, 5-fcf* ( 

/fy^f;i//^tWK> 3, 5, 5 N - MJ ^ f ;^^i?-y 'f /w-?-t^t 

1 , 1 - fcf* ( t V/w^t^f^) -3, 3, =f-)V*s? n-*^ 

1, l-tf* ( t -^dr^w-?— ;*-df-» v^n^^i^ l, l-tf^ 
( t Hr** 9 s) -3, 3, 5 - MJ *^-fls 9 s9 n^drf-^ s l, 1- 

t-^ ( t -^f^- ^^v") 1, (t 

25 --ff-^—Hr^y) S^P^Mf>\ 2, 2 - fcf* ( t -^/W~?— ;*-3f->0 
y^i/, 4-fcf* ( t -zfT-As/*— J-^i/) K 2, 

2-tf;* (4, 4-v 5 - t-^^w-?— ^-^V^^n^^^/U) /n^y^©^ 
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— yt*rt4 K\ 2, 5-v J ^^"^-2, ( t -^/W*— i^V) 

•^v. t --7*5-jvt %>v/*— Hr*r^4 Ks t -^/w-s—^lM h\ 2, 

^f--f h\ 1, 1, 3, 3-f h7^f^"/f^^ Kn^'-tW K 
-;*-=¥lM Km ; 

15 (CF 3 CF 2 COO) 2 , (CF 3 CF 2 
CF 2 COO) 2 s 7H- Kf^^/VtP^y^/'f/W^^t-f K (CHF 2 
CF 2 CF 2 CF 2 CF 2 CF 2 COO) 2 ^<D V"7 )V3rxi Tv'/Wn 0 — KH 

20 Ti/^7^/^S^^Jt Utt, 0<lx.te\ 2, 2' 

^MJ/K 2, 2' (2, 4-^f/W<l/n=MJ;l') „ 2, 2' 

-T^tf* (2-^f^VB=MI^) , 2, 2' (2— S^^n^ 

a^ntft-h^v) > 2, 2' -TW*4 yfSm&* ^/K 2, 2' - 
T*/\?X [2- (tKP^f/V) 7°Dt°t=MJ^] s 4, 4' -7^t^ 

25 (4-^7;^vfyK) <*a«i*rf 6>*t3. 
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N (C n F 2n + 1 ) 3 

HCFC-225, CFC-113. HCFC-14 1B, TIB— fflt^ 

C n F 2 n+ 2 

(5£(f N nte. 6~8^^cSr^-t- 0 ) ti^5^7;vtn7/^^ TIB 
20 F (CFC 1 CF 2 ) n C 1 

*yf©7y«I;CHF 2 CF 2 OCHF 2> (CF 3 ) 2 CFOCH 3 > C 
F 3 CF 2 CF 2 OCH 3> CHF 2 CF 2 OCH 3N C F 3 C F 2 C H 2 O C H F 2 . 
CF 3 CFHFCF 2 OCH 3> CHF 2 CF 2 OCH 2 CF 3> C 4 F 9 OCH 3 . C 
25 F 3 CF 2 CH 2 OCF 2 CHF 2N . (CF 3 ) 2 CHCF 2 OCH 3 . CF 3 CFHC 
F 2 OCH 2 CF 3 , C 4 F 9 OCH 2 CH 3 , C F 3 C H F C F 2 O C H 2 C F 2 C F 
3 , CF 3 CHFCF 2 CH 2 OCHF 2x CHF 2 CF 2 CH 2 OCF 2 CHF 2N C 
F 3 CFHCF 2 OCH 2 CF 2 CF 2 H > CHF 2 CF 2 CF 2 CF 2 CH 2 OCH 3 

<d& ot^-7ym^— : r^(ommm^m-f e>*K &^t^ n hcfc-2 2 5. 
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CFC-113, HCFC-141B, st— :7/V;^ hfl 
fo~io oroSSfflT'XfBfi^ffl*&#I^£$Fi&S (DM&X*&:ft htiZtiK m 

£fis 3 5°C~8 0°C<D|£IS-efT5 - t^t?#S„ 

10 jriBS^KK-t-aisiR] £ itti, si s i ~ 3 6 mm<Dmmx±mm&Mim\<v 
±.um&fcm^zm\imtvxi±, ^^/-/k thf, 

Jbiaxe (3) ki&v^-c, s^^^-r ^ y^ffif 
ium ^tr^a-hife^ -^-ry^-hSu ^7^T=«-h^ p^ 3 ^ 

25 <fc UV^TRStt3 0°C> H^*UV^RBf*> 7 0ttfc5, JLfBi(& 

jfett. «JEETt?froT 1 l>«fcV\ 

_L12X*I (3) fc*5V^, ±mm<D'&. ^!Jy»^t5i^I 

\,z.j&cxtf7*m®m.&&Ji<Dffi.&x<m$.&?f'2Xh J;v\ 

-hIBXa (3) ©^Tt, fi:*>^ _bl3X@ (4) &?T5i:. ^7yKta7 
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5 3jSf N ^^<Dif*>bt? 1 b«t<> iTOi:UfiSi0 2 ^MgF 2 , CaF 2 

XlBXfl (4) ^*5VNT. 3rtLTtt±ifiUfcI»)"eife5. 
10 ilBXm (4) fc*3V^T> 37»^^©^a 5 iis-e#5o 
_bl2X^ (4) ^fcV^T. 3TO^^ ^=V^?rfT5-i:fcJ;t3^^^ 
£*u5o X1B^*-V^^tf>;/J?££ UTfi, #PB¥4- 1 9 0 2 0 2-§^s»Jd 

XIBXm (5) [aot«^5±^ 7 5/ KOJ?^- 1 XI3XS (3) 
20 o TJ^J* 3 *L5 TIRES' KoH^iO^fi, 1 0 ~ 1 0 0 0 m mTfifcS n <b 

0 ju m*T?&><5 0 

25 < N xibx^ (3) %mi?w.mmt±te*T&mi£i,? : 7y v&m&r 
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#7*/MJSfci\ 5t^*^«r^J> XmmWLftl&V) Atimtt, *>7-7j;i'*- 
^ SH £ ^Jfe-t" 6 fc £> <D * & o&ffil 

20 

HjffS^il l 

rtfH3 0 0mL©SUS3 16l^h^^l^ CFC-113 30 
0gi:4, 4' — if* ( t -^f/i/^^ a^^^/u) tf-^fi?;*— tf?^— b 

0. 146g (ttiiA/fc^ey^— ©i^fl^LTO. 1 6 
25 ) §rAn> 0°Ctc#*PU KJES^rtSr3Hia*-t?e*U^:„ -e©^ ^-7/^ 
n — 2, 2 -vM^vv— 1 , 3— v^^y— ^ 3 0g, ^l?Th7 7;wtP 
^^•l^ 9. 6g»U 4 0°CT'l 0B#f^m#bfCo 

EOS^ S^m^^f->-^nx.^y -^-£r#HIU ^L,rcm> 3 5gO 
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MMM 2 

0 OmLOSUS 3 1 6it^I^^ CFC-113 30 

Ogtfh7t:Kn77yO. lg > Rt*4, 4' - \?X (t-^f/^n^ 
5 dfV/WO ^—^■^rx/^fs—M^—Y O. 142g (tt&Ayfc^E-y O^^E-/^ 
tCMlTO. 149^%«) SrA*K OtHUftiPU £^^^301 
*T'gmbfc 0 ^£<D# N :7Ao*-n-2, 2-v^^vw-l, 3— ^^y— 
/l^ 3 0g, ^t'fh77/^nxfl/y 11. 6gWt N 4 0tT'l 

io frfo^ m&mfcfc^y-^&ttix.tfV'?—&ftffi^s 26 g © 

Hi£M3 

rt^^ 3 0 0mL©SUS3 16 b ^ ^td. HCFC225 30 

15 OgH, 4 ' -fc*^. ( t —Zf^-sui/s? P^^vVlO ^"^^v 5 ^— tf?^> — b 
1. 47 g (tti&A/ff^-y^— ©»*yHRlc»U-Cl. 5 3^°/ol^S) «r 
AH. 0°C«r*PU ^^rt^r3IU^#-eembfc 0 tot, 7/u;*-n- 
2, 2 — v^^/V— 1 , S-^^y^-A' 3 0g, ^-eTh7 7/^nxf 
11. 7g«rtfc*&U 4 O^Tl O^RHJWUfeo 
20 SJfc&s S^g^^1^£;!J0£* o !W~&#lltU fcJftbfcfc, 32gO 

rtti3 0 0mLOSUS3 16lt-h^l'-7 a ^ CFC-113 30 
25 0 gi4, 4 ' — fc*J* ( t -7°f/l'v'^ a^^riX/U) b 
0. 0 12g (tt&A,7c^- J -^—(Dm^/^fctt LX 0 . 0 1 3^%(:ffiS) 

-2, 2-^y^/l^-l, 3-^y^3 0g, ^trb77;Vtnif 

ii. ogtrMu 3 o°cx* 2 4 mmmwvtc 0 
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SJfcSU *^»«^dp-^v*Jp*.^y^-Sr^«U ft*febfc«. 39 g o 

5 rtif3 0 OmLOSUS 3 1 eH^h^^}:, CFC— 113 30 
0gi:4, 4 ' -If* ( t —-fT-Asi/f n^^isM ^t^^^*-^- h 
1. 20 g ({fc&A/^y-v— O^^ttttt 1 . 4 8^-^%^^) £ 

2, 2— S^^vW- 1, 3— JV 3 3g, ftVW h7 7;Wtnxf 

10 l^>-6. 7 7g^ML, 4 0tT?8l$|ffl^tfc. 

S^^^^^V^P^tKU^-^^HIU, ftifcbfcfc. 30g© 

15 — TM^mW^m^m^X 3 5 0 C};i£^T^— ^/l-^n- 2-y^A- 

# 6>ix*:»5ctt*0«SrM 0 fc:*M$ b#fc„ 

^S£jfe36![t»*#*fifc [DSC] £r/Bv^T, l 0°C/#T*#e>;ft5© 

20 Sft^'f'^^^ift^^^^^M^^ bfc 

ci, 3-v**y-/ismmmwm 
f-i 9mmn&m& c i9 f-nmr] \z£vmmvx'&tz. 0 
i&mwmmxtiBz (amv) ] 

msMi~307Ky *r— <D%Mtf<Dwm%£im umv] ^aj^b^t, amvi* 

25 2 3 0^3 8 3. IgOflWs ASTM D 2 1 1 6 J: «9 „ &jgk 
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